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Chapter 3- 
Trigonometric Functions 


SHORT ANSWER TYPE 


1. Prove that 
tamaA+secA—1l 1+ sin A 


tan A-—secA +l cosA 
Solution: 

According to the question, 

tanA+secA—-1 

LHS = tan A—sec A+1 
sinA 1 _4 
cosA cosaA 
sinA 1 . 
cosA cosA _ 
sinA+ i1-—cosA 
sinA—i1+cosA 
sin A + (1— cosA) 
sin A — (1— cosA) 
Using the identity, 
sin’A + cos“A = 1, we get, 


sin A + (1 —cos A). 
sinA+(1—cosA) | sin A+(1—cosA) 


« LHS =sinA-(1-cosA) sin A+(1—cosA) 
{sinA + (1—cosA)}* 
sin? A— (1—cosA)? 
sin* A + (1 — cosA)* + 2sinA(1—cosA) 
— sin? A — (1—cos A)? 
(sin* A+ cos* A) + 1—2cosA+ 2sinA (1—cosA) 
- sin? A — {1+cos?A—2cosA} 
(1)+ 1—-2cosA + 2sinA(1-— cosA) 


— (sin? A—1)— cos*A+ 2 coséA 
2(1=> cosA) #\2 sinA (il — cos A) 


(—cos*A)—cos*A+2tosA 

2(1+ sin A)(1— cosA) 
- —2cos?A+2cosA 
2(1+ sin A)(1— cosA) 

2cosA(1-— cosA) 

(1 + sin A) 
= ——— = RHS 
cosA 

Hence, L.H.S = R.H.S 


2. If [2sina / (1+cosa+tsing)| = y, then prove that [(1— cosatsing) / (1+sing)] is also equal to y. 
. l-—cosa+sina l—cosa+sina l+cosa+sinag 
Hint : Express ———__——_ = ———_—_—___——_ 


l+sina l+sing l+cosa+sina | 
Solution: 

According to the question, 

y =2sina /(1+cosa+sina) 

Multiplying numerator and denominator by (1 — cos a + sin a), 


We get, 
2sina 1—cosa+ sina 
ae a, a sae 
1l+cosat+sina 1-—cosa-+t sing 


2 sina (1+ sina) — cosa 
= OOome,:s oO 
(1+sina)+cosa (1+sina)—cosea 


Using (a + b) (a-b) = a* — b*, we get: 


2sina{(1+sina) — cosa} 
(1+ sina)? — cos? a 
2sina(1+sina) —2sinacos a 
1+sin2?a+2sina—cos?a 


‘ q - 4 
Since, 1 — cosa = sin o 


_ 2sina (1+ sina — cosa) 
| ~ sin?a+2sina+sin? a 
2sina(1+sina— cosa) 
2sina(1+ sina) 
(1+ sina —cosa) 
| (1+ sina) 
(1-—cosa+sin«a) 


~~ YS a +sina) 


Hence Proved 


3. If m sin 0 = n sin (0 + 2a), then prove that 
tan (0+ a) cot a = (m+ n)/(m—-n) 
[Hints: Express sin(@ + 2a) / sin®8 = m/n and apply componendo and dividend | 
Solution: 
According to the question, 
m sin 0 =n sin (8 + 2a) 
To prove: 
tan (8 + a)cot a =(m + n)/(Gm — n) 
Proof: 


m sin 8 =n sin (0 + 2a) 

=> sin(0 + 2a) / sin8 = m/n 

Applying componendo-dividendo rule, we have, 
sin(@+2a)+sin@ = m+n 

=> sin(@+2a)—sin@ m-—n 

By transformation formula of T-ratios, 

We know that, 

sin A + sin B = 2 sin ((A+B)/2) cos ((A — B)/2) 

And, 

sin A — sin B = 2 cos ((A+B)/2) sin ((A — B)/2) 

On applying the formula, we get, 


2 sin (24 aS) cea(P t= 8) m+n 


sin(8+a)cosia) = m-+n 
=> cos8+a)}sinia) oman 
{* tan x = (sm x)/(cos x)} 
, m+n 
_, tan(@+ a) cota = a 
Therefore, tan (8 + a) cot a = (m + n)/(m — n) 
Hence Proved 


| 4 5 
cos(a+fB)=—andsin(a—B)=—. 
4. If ' ' 13. where a lie between 0 and 7/4, find value of tan 
20, 
|Hint: Express tan 2¢ as tan (a + B+a- 6] 
Solution: 


According to the question, 
cos(a + B) = 4/5 ...(4) 


We know that, 
sin x = V(1 — cos’x) 
Therefore, 


sin (a + B) = V(1 — cos?(a + B)) 

=> sin (a + B) = V(1 — (4/5)”) = 3/5 ... (ii) 
Also, 

sin(a - B) = 5/13 {given} »..(411) 

we know that, 

cos x = V(1 — sin?x) 

Therefore, 

cos (a - B) = V(1 — sin*(a - B)) 

=> cos (a - B) = V(1 — (5/13)?) = 12/13 ...(iv) 
Therefore, 

tan 2a = tan (a +B +a-f) 

We know that, 


is =, tan x+tan y 
tan(x * y) 1—-tanxtany 
tan(a+6)+tan(a—B) 
”. tan 2a = 1—-tan(a+f) tan(a—p) 
sin(atB) sin(ja—B) 
cos(a+B) cos(a—B) 
1 sintat+gé, in a-B) 
= 2a—  cosla+B) cosa—Bp) 
From equation 1, 11, 111 and iv we have, 


- 5 


— 


tin] her] 
alice 


| 
a 
Skala 


- 
| |ofel Go 
i) oe | 
| cr cee co 
jon 
js 


aa 

+ is 
-_ 
Pa 


a ae 


12 


Hence, tan 20 = 56/33 


5. If tanx = b/a then find the value of 
a+b a —ab 

_ 
a—b at b 


Solution: 
According to the question, 


iL a a a 
—_ = | a. a i 7 jh j ¥ a ow % = i CE ee ee = i 
tan x = b/a = — ff ) TT ye Very iro 2 
ra ™ | A i ra i uke Fitid = ff G 
Ket F OF a fot oF oh ¥ Mc Th Ol ae 1 Gt al 


Let, : 7 


(1+tanx) [|(1—tanx) 


~ J(1—tamx)  ./(1+tanx) 

_ ViFtanx. Vi-tanx 

~ Vi-tanx Vi Ftanx 
(Ji ¥Ftanx) +(vi—tanx) 

~~ (V1—tanx)(v1 + tanx) — 

- A+ tanx+ 1 tank — 2 


fi=eats__~ vi= was 
| att a—b 2 
oe jad atb i—tan'x 


% y cos*f—sin= i? 

Pa =e 

‘* cos’ # — sin*é? = cos2é 
Z2cosi 


= Vv cos 24 


6. Prove that cos 8 cos 0/2 — cos 30 cos 90/2 = sin70 sin40 
[Hint: Express L.H.S. = ' [2cos O0cos 0/2 — 2cos 30 cos 96 / 2] 
Solution: 

Using transformation formula, we get, 

2 cos A cos B= cos(A + B) + cos (A — B) 

-2 sin A sin B = cos(A + B) - cos (A — B) 

Multiplying and dividing the expression by 2. 


98 
LHS = =(2 cos@ cos= — ?cos36 cos) 


Acie; ing ‘secealieeaditanl formula, we get, | | 
LHS = =(cos (°. + =) + cos (0 = =) - {cos (30 + *) + cos (30 - ~)}) 


3 (cos + cos; — ia ey) 
> LHS = cos— cos— — cos | cos{——} ] 


(cos + wos? — COs — = — cos) 

=> LHS =2 2 ~ 2/ {+ cos (-x) = cos x} 
( < _ 156 

=> LHS =2\698, 7 68> 


’ 8B 158 ‘7560 6% 
1 |_| ——— nm a 
(2 (ht = )sin( = )) 
> LHS =~ \ | \ if 
=(2 " (= - os 
+s LHS = sin|—]sin a 


2 

eS i 
. LHS = sin 46 sin\ 2 
Hence, 


Q | 98 oan 78 
cos cos~— cos 36 cos— = sin 46 sin (=) 


7. If a cos 0+b sin 0 =m and a sin 8 — b cos 0 = n, then show that a? + b? = m’* + n’. 
Solution: 
According to the question, 
acos0+bsin0=m...(i) 
asin 0 —bcos 0=n...(i1) 
Squaring and adding equation I| and 2, we get, 
(a cos 0+ b sin 0) + (asin @—b cos 0) =m’ +n”? 
= a’cos’0 + b’sin’@ + 2ab sin 0 cos 0 + a’sin’0 + b’cos70 - 2ab sin 0 cos 8 = m* + n” 
=> a’cos-0 + b’sin’@ + a’sin70 + b*cos*0 = m? + n? 
= a*(sin°0 + cos70) + b7(sin70 + cos?0) = m? + n? 
Using, sin’0 + cos’0 = 1, 
We get, 
=> a Web’ = m7 0’ 


8. Find the value of tan 22°30’. 


8 .. 6 6 
SI — #plt | COS — 
5 4 4 


tan — == . T19cl2 1 Ry | 
2 cos? 20522 © “1 +e080 
(Hint: Let 0 = 45°, use - - 
Solution: 
Let, 0 = 45° 
As we need to find: tan 22°30’ = tan (0/2) 
We know that, 


sin 0 = cos 0 = 1/V2 (for 0 = 45°) 
Since, 


a 


- = sin— 
tan- = —4 
= cos 


za 
Multiplying 2cos 8/2 in numerator and denominator, we get, 
a. 8 
8 2 COs—sIn- 
tan- = -_;* 
2 
=, 
By applying formula of T-ratios of multiple angles- 
sin 2X = 2sin X cos X 
cos 2x = 2cos*x — 1 or 1+ cos 2x = 2cos?x 


2 cos=— 
7 


| a sin 6 
tan— = 
- 2 1+cos6 
sin 45° 
=> tan 27°30° = 1+cos45° 
i 
__ v2 
7 1 
1+—= 
V2 
l 
7 /2 +1 


Therefore, tan 22°30’ = V2—-1 


9. Prove that sin 4A = 4sinA cos°A — 4 cosA sin?A. 


Solution: 
sin 4A = sin (2A + 2A) 
We know that, 


sin(A + B)=sin A cos B + cos A sin B 

Therefore, sin 4A = sin 2A cos 2A + cos 2A sin 2A 
=> sin 4A =2 sin 2A cos 2A 

From T-ratios of multiple angle, 

We get, 

sin 2A =2 sin A cos A and cos 2A = cos7A — sin?A 
=> sin 4A = 2(2 sin A cos A)(cos7A — sin*A) 

=> sin 4A =4 sin A cos*A—4 cos A sin’A 

Hence, sin 4A = 4 sin A cos*A — 4 cos A sin’A 


10. If tan 0 + sin 0 = mand tan. — sin 0 = n, then prove that m?- n’ = 4 sin 6.tan 0 
[Hint: m + n = 2tan@, m — n = 2 sin 9, then use m? — n* = (m +-n)(m—- n)] 
Solution: 

According to the question, 

tan 0 + sin 8=m...(1) 

tan 0 — sin 9 =n...(i1) 

Adding equation 1 and ii, 

2tan0=mtn...(il) 

Subtracting equation 11 from 1, 

We get, 


2sin 80=m-—n...(1V) 

Multiplying equations (111) and (iv), 
2sin 9 (2tan 8) = (m + n)(m — n) 

=> 4 sin 0 tan 0 = m?— n* 

Hence, 


m’ — n* = 4 sin 9 tan 0 


11. If tan (A + B) = p, tan (A — B) = q, then show that tan 2A = (p + q)/ (1 — pq). 
[Hint: Use 2A = (A + B) + (A—B)] 


Solution: 
We know that, 
tan 2A = tan(A+B+A-—B) 
And also, 
tan(x + y) _ an x¥+ any 


1—-tanxtany 
tan(A+B)+tan(A—B) 
Substituting the values given in question, 
p+q 
=> tan 2A = 1-pq 
Ptr 
Hence, tan 2A = 1-pq 


12. If cosa + cosB = 0 = sing + sinB, then prove that cos 2a + cos 2B =—2cos (a + B). 
[Hint: cosa + cosB)* — (sina + sinB)” = 0] 
Solution: 
According to the question, 
cosa + cosB = 0 = sina + sinf ...(1) 
Since, LHS = cos 2a + cos 2B 
We know that, 
cos 2x = cos’x — sin’x 
Therefore, 
LHS = cos?a — sin?a + (cos*B — sin’B) 
=> LHS = cos*a + cos”B — (sin*a + sin’B) 
Also, since, 
a’ + b* = (atb)” — 2ab 
=> LHS = (cosa + cosB)*? + 2cosa cosh (sing +.sinB)? +2sina sinB 
From equation (1), 
= LHS = 0 - 2cosa cosB -0 + 2sina sinB 
= LHS = -2(cosa cosB — sina sinB) 
~ cos (a + B) = cosa cosB — sina sinB 
Therefore, LHS = -2 cos (a + B) =RHS 
Hence, cos 2a + cos 2B = —2cos (a + B) 


13. 


sin(x+y) a+b tanx a 
If sin (X —y) a—b then show that ty b 
[Hint: Use componendo and Dividendo] 
Solution: 

According to the question, 

sin(x+y) a+b 

sin(x—y) a—b 

Since, sin(A+B) = sin A cos B+cos A sinB 

sin(x+y) _ atb 


. sin(x-y) ab 
sinkcosy+cosxsiny a+b 
= sINnKcOsy—cosxsin y ab 
Applymes componendo-dividendo rule, 
We get, 
(sin xcosy+cosxsiny)+(sinxcosy—cosxsiny) (a+b)+(a—b) 
= (sin kcosy+cosxsiny)—(sinxcosy—cosxsin y) = (at+b)—(a—b) 
Zsinxcosy _ 2a 


=> 2cosxsiny 2b 


(=) (so _a 

= \cosx/ \siny bb 

Since, tan A = (sinA)/cos(A) 
a 


, roi 
tan x ( = — 
=> tany b 


tan x a 


= tany a b 


14. 


tan 9 = ; 
If $11 G@.+ COSC _ then show that sina + cosa = V2 cos 0. 
|Hint: Express tan0 = tan(a — 7/2) 0 =a—7/4| 
Solution: 
We know that, 


| sin @—cosa 
tan§@ = 


Sl G@— cosa 


sIn & cosa 
cosa (——-1) 
tan @ = sos 
=> ee (=e xt) 
Since, tan A = (sin A)’(cos A) 
= tan @=(tan a—1)/ (tan a+ 1) 
Since. tanw4=1 
(tan a —tan—} 


tan 8 = - 
( 


1 +tan—, tan a} 


— 
We know that, 


tan(x-y) = (tan x — tan y)/ (1 + tan x. tan y) 

Therefore, tan 0 = tan ( a — 7/4) 

=>0=a-7/4 

>a=0+7/4...() 

To prove, 

sina + cosa = V2 cos 0 

’ LHS = sina + cosa 

From equation (1) 

= LHS = sin(0 + 27/4) + cos(0 + 21/4) 

* sin(x + y) = sin X COS y + COS x Sin y 

And, cos(x + y) = cos xX COs y — Sin x sin y 

Therefore, LHS = sin 8 cos(z/4) + sin(z/4)cos @.+ cos 0 cos(1/4)-.sin(7/4)sin 0 
 sin(1/4)=cos(n/4) = 1/V2 

=> LHS = sin 0 (1/V2) + (1/V2) cos 0 + cos 6 (1/V2) — sin 0 (1/V2) 
= LHS =2 cos 6 (1/V2) 

=> LHS = V2 cos 0 = RHS 

Therefore, sina + cosa = V2 cos 0 


15. If sin 8 + cos 0 = 1, then find the general value of 0. 
Solution: 
According to the question, 
sin8+cos0= 1 
As, sin8+ cos @=1 
V2 (= sin@ +—cos ) =—1 
= V2 v2 
We know that, 
sin (7/4) = cos(m/4) = 1/v2 
v2 (sin § cos—+sin—cos ) 
=> 4 4 
We know that, 


sin (A+B) = sinAcosB + cosAsinB 
1 


= sin (< + 7) = fis 


| : = 
sin (= + ) = sin- 
=> 4 4 


I 
b+ 


Since we know, 

If sin 8 = sina > 0 =nz+ (-1)"a 
We get, 

0+ 7/4 = nz + (-1)"(7/4) 

=> 0=nz+ (n/4)((-1)" — 1) 


16. Find the most general value of @ satisfying the equation tan 0 = —1 and cos @ = 1/V2 
Solution: 

According to the question, 

We have, 


tan 0 = -1 

And cos @ =1/V2. 

=>0=-n7/4 

So, we know that, 

9 lies in IV quadrant. 

0 =2n-— 7/4 = 70/4 

So, general solution is 9 = 77/4+2n7,n€ Z 


17. If cot 8 + tan 0 = 2 cosec 9, then find the general value of 0. 
Solution: 
According to the question, 


cos® sin 6 | 
; : = ? cosec @ 
=> sin8 cos8 
Since, 
sin-8 + cos-8 = 1 
cos @+sin" 6 
——— — = ? cosec® 


=> sin 8cos@ 

= 1 =2 cosec 0 sin 80 cos 0 

We know that, 

sin 0 cosec 0 = | 

=> 1=2cos0 

=> cos 0 = 1/2 = cos(m/3) 

Hence, 

The solution of cos x = cos a can be given by, 
x=2mr7taVmeEZ 

> 0=2nr7t7/3,nEZ 


18. If 2sin20 = 3cos 0, where 0 < 0 < 27, then find the value of 0. 
Solution: 
According to the question, 
2sin70 = 3cos 0 
We know that, 
sin*0 = 1 —cos70 
Given that, 
2 sin’ 0 =3 cos 0 
2 —2 cos* 0 =3.cos 0 
2 cos’ 0+ 3 cos 8 — 2=0 
(cos 0+ 2)(2 cos 8-1) =0 
Therefore, 
cos 8 = '%= cos 2/3 
0 = 7/3 or 2a — 21/3 
0 = 2/3, 52/3 
Therefore, 2(1 — cos@) = 3cos 0 
= 2 —2cos70 = 3cos 0 
=> 2cos’0 + 3cos 0-2 =0 
= 2cos’0 + 4cos 0 - cos 0 - 2 =0 


= 2cos 0 (cos 0+ 2) +1 (cos 8+ 2) =0 
= (2cos 0+ 1)(cos 0+ 2) =0 
Since, cos 9 € [-1,1] , for any value 0. 


So, cos 0 # - 2 
Therefore, 
2cos0-1=0 
>cos0d='% 

= 7/3 or 2n — 11/3 
0 = 7/3, 52/3 


19. If sec x cos 5x + 1 = 0, where 0 < x < 7/2, then find the value of x. 
Solution: 

According to the question, 

sec x cos 5x = -1 

=> cos 5x = -1/sec x 

We know that, 

sec x = l/cos x 

=> cos 5x + cos x = 0 

By transformation formula of T-ratios, 


We know that, 
(A+B /A-B 
2zCOS (=) cos (= 


cos A +cos B= rs 


| f5x+x (Sxu—3 
 2?Ccos (=) cos ( 
= 3 2 


=0 


=> 2 cos 3x cos 2x = 0 

=> cos 3x = 0 or cos 2x = 0 
~O0<x<n/2 

Therefore, 0< 2x <a or O< 3x < 3/2 
Therefore, 2x = 1/2 
>x=7/4 

3x = 7/2 

>x=7/6 

Or 3x = 3n/2 

>x=n/2 

Hence, x = 71/6, 71/4, 71/2. 


20. If sin (0 + a) = a and sin (8 + B) = b, then prove that cos 2(a — B) —4ab cos (a — B) = 1- 
2a’ — 2b? 
Solution: 

According to the question, 

sin (0 + a) =a and sin(0 + B) =b 

LHS = cos 2(a — B) — 4ab cos (a — B) 

Using cos 2x = 2cos’x — 1, 

Let us solve, 

=> LHS = 2cos*(a — B) - 1 — 4ab cos(a — B) 


= LHS = 2cos (a — B) {cos (a— B) — Zab} — 1 

Since, 

cos (a— B) = cos (0+ a)—- (0 + B)} 

cos (A— B)=cos Acos B+ sin A sin B 

=> cos (a — 8) = cos(9 + a)cos(8 + B) + sin(O + a)sin(O + B) 
Since, 

sin(0@+a)=a 

= cos(0 + a) = V(1 — sin2(0 + a) = V(1 — a’) 

Similarly, 

cos(0 + B) = V(1 — b?) 

Therefore, 

cos(a — B) = V(1-a2)V(1-b?) + ab 

Therefore, 

LHS = 2{ab + V(1 — a2)(1 — b’)} {ab + V(1 — a7)(1 — b’) -2ab} — 1 
= LHS = 2{v(1 — a*)(1 — b?) + ab} {V(1 — a2) — b?) - ab}-1 
Using (x + y)(x —y) =x*-y? 

=> LHS = 2{(1-a’)(1-b”) — a*b*} — 1 

=> LHS = 2{1 —a* =b’ + a*b*} - 1 

=> LHS =2- 2a’ — 2b*- 1 

=> LHS = 1 — 2a’ - 2b* = RHS 

Therefore, 

We get, 

cos 2(a— B) — 4ab cos (a — B) = 1 — 2a” — 2b” 


21. If cos (0 + 6) = m cos (8 — ), then prove that tan 0 = ((1 — m)/(1 + m)) cot o 
[Hint: Express cos (6 + o)/ cos (0 — @) = m/l and apply Componendo and Dividendo] 
Solution: 

According to the question, 


cos (8+ o) =m cos (6-0) 

cos (8+ >) =m cos (6 — 9) 
cos(68—ob) _ di 

= cos8+o) m 

Applying componendo — dividend, we get, 
cos{8—)+cox 8+) _ 1+m 

= cos(8@—o)—cos8+)  1-m 

From transformation formula, we know that, 

cos(A+B)+ cos(A — B) = 2cosAcosB 

cos(A —B)—cos(A + B) = 2sinAsinB 
Zcos8cosp 1+m 

=> 2s5in Gsing ~ i-m 

Since, (cos 6)/(sin 6) = cot 6 


_, cot@cotd = —- 


1-m 


‘1l-m | 1 
— j|}coto = — 
=> (= > coté 


. _ fi-m)\_4s.s 
tan = (2)corg 


22. Find the value of the expression 


_4( 30 fe  6f 
sin! = by | +sin* (37+ a.) l= 2 sn 


TU 


“ 


+o | +sin’ (5n-a) | 


Solution: 
According to the question, 
Let, y = 3[sin* (32/2 — a) + sin * (32 + a)] — 2[sin® (n/2 + a) + sin® (5a — a)] 
We know that, 
sin(37/2 — a) = -cos o& 
sin(3z + ) = -sin a 
sin(m/2 + a) =cos a 
sin(S5z — a) = sin a 
Therefore, 
y = 3[(cos a)* + ~ sin a)*] — 2[cos® a + sin® a] 
=> y = 3 [cos*a + sin*a] — 2[sin°a + cos°a] 
> y = 3[(sin’a + cos*a)* — 2sin’a, cos*a]} — 2[(sin?a) + (cos*a)"] 
Since, we know-that; 
sin’a + cos*a = 1 
Also, we know that, 
a°+b>* = (at+b)(a’ — ab + b’) 
=> y = 3[1 — 2sin’a cos’a] — 2[(sin?a + cos*a)( cos*a, + sin*a- sin7a cos”a)] 
=> y = 3[1 —2sin’a cos’a] — 2[cos*a + sin*a- sina cos*a] 
=> y = 3[1 — 2sin’a cosa] — 2[(sin’a + cosa) — 2sin7a cos*a - sin?a cosa] 
=> y = 3[1 — 2sin’a cos”a] — 2[1 — 3sin*a cos“a] 
=> y = 3 — 6sin’a cos’a — 2 + 6 sin*a cos*a 
=y=1 


23. If a cos20 + b sin 20 =c has a and f as its roots, then prove that tan a + tan B = 2b/(a + c) 
[Hint: Use the identities cos 20 = (( 1 — tan? 0)/(1 + tan’ 0) and sin 26 = 2tan 6/(1 + tan? 6)] 
Solution: 

According to the question, 

acos20+ b sin 20=c 

a and £6 are the roots of the equation. 

Using the formula of multiple angles, 


We know that, 
1—-tan* 6 ?tan@ 
cos26 = sin 2 8 = 
i+tan* 8 and i+tan*8 
‘1—tan* 68 2tan§ 
a (12222) 45 (222) co 
x 1+tan*6 1+tan*6 


=> a(1 —tan*0) + 2b tan 0 - c(1 + tan*0) = 0 

=> (-c —a)tan?0 + 2b tan 0-c+a=0...(i) 

We know that, 

The sum of roots of a quadratic equation, ax* + bx + c = 0 is given by (-b/a) 
Therefore, 

tan a + tan B =—2b/-(c +a) = 2b/(c + a) 

Hence, tan a + tan B = 2b/(c + a) 


24. If x = sec @ — tan @ and y = cosec ¢ + cot o, then show that xy + x-—y+1=0. 
[Hint: Find xy + 1 and then show tan x — y = -(xy + 1)] 
Solution: 
According to the question, 
X = sec o — tan @ and y = cosec 9 + cot o 
Given that, LHS = xy+x-y+l 
= (seco - tan o)(cosecm + cotd) + (sech- tang) — (cosecp + cotd) + 1 
= secdcosecd + cotdsecd-— tan dcotd- tan dcosecoh 
+ secd-— tang — (cosecd + cotd) + 1 


, —_ 1 p + t (— +e) +1 
sing@cosmd sing Eg teace ne sin ® sind 
NS ee a ea 
 gingcoshd sing ar? sing sing 
- 1 cosm sing 
 sing@cosd sind cosa 
7 1 (8S ' ne) 
~ sindcos@ —\singd— cosd 
1 (eee + sin? ‘) 
— sing@cos@ sind cos 


Since. sin*4 + cos*@ = 1 


indie a 
sin Dcosm sin Dcos ® a 
Thus, LHS = xy + x-y+1=0 
25. If 6 lies in the first quadrant and cos 0 = 8/17, then find the value of cos(30° + 8) + cos (45° — 8) 
+ cos (120° — 8) 
Solution: 


According to the question, 

cos 9 = 8/17 

sin @ =+V(1 — cos0) 

Since, 9 lies in first quadrant, only positive sign can be considered. 
= sin 0 = V(1 — 64/289) = 15/17 

Let, y = cos(30° + 0) + cos (45° — 8) + cos (120° — 8) 

We know that, 

cos(x + y) = cos X cos y — Sin X sin y 

Therefore, 

y = cos30° cos 8 — sin30° sin 8 + cos45° cos 8 + sin45°sin 8 +cos120° cos 8 + sinl20° sin 0 
Substituting values of cos30°, sin30°, cos 120°, sinl20° and cos 45° 


¥3 8 115 1 8 1 $15 1/8 (J3\ 715 
7 SS -s ata aS)S)6) 
sv3 15 8415 8 1573 
~ 34 34° 47/2 34. 34 
23V3 23 23 
"34 | 47y2. 34 


> = = (V3 + y2- 1) 


26. Find the value of the expression cos*(z/8) + cos*(37/8) + cos*(57/8) + cos*(77/8). 
[Hint: Simplify the expression to 


; _ 3 ys 
“| cos —+cC05 | — 
8 8. 


Solution: 
According to the question, 
Let y = cos*(z/8) + cos*(3z/8) + cos*(52/8) + cos*(77/8). 
=> y = cos*(n/8) + cos*(32/8) + cos*(a — 37/8) + cos*(a — 71/8). 
Since we know that, cos (a — x) = — COs x, we get, 


P TL 1 
= 2 (cos 3 + sin =) 
T Tt 
= 2|(cos?= + sin?) Rea — sin’ = 
= 2[1—2cos?— sin? — | 
TL Fd 


= (2 cos .sin=) 


2— (we) 
= laure 
= 2-(1/2) 
=2-"% 
=a 


27. Find the general solution of the equation 
5cos’0 + 7sin20 — 6 =0 
Solution: 
According to the question, 
5cos’0 + 7sin70 — 6 =0 
We know that, 
sin’0 = 1 — cos’0 
Therefore, 5cos*0 + 7(1 — cos70)—6 =0 
= 5cos*0 + 7 — 7cos*0 — 6 = 0 
= -2cos*0 + 1=0 
=> cos*0=% 
Therefore, cos 0 = £1/V2 
Therefore, cos 8 = cos 7/4 or cos 9 = cos 37/4 
Since, solution of cos x = cos a is given by 
x=2mztaVmeEZ 
0=nrtt7/4,n €Z 


28. Find the general solution of the equation sin x — 3sin2x + sin3x = cos x — 3cos2x + cos3x 
Solution: 

According to the question, 

sin x — 3sin2x + sin3x = cos x — 3cos2x + cos3x 

Grouping sin x and sin 3x in LHS and, cos x and cos 3x in RHS, 

We get, 

sin x + sin3x — 3sin2x = cos x + cos3x — 3cos2x 

Applying transformation formula, 

cos A + cos B = 2cos ((A + B)/2) cos((A — B)/2) 


sin A + sin B = 2sin ((A + B)/2) cos((A — B)/2) 
2sin (==) cos = /— 3 sin 2x = 2cos (=) cos (==) — 3cos2x 
=> 2 2 2 2 

= 2sin 2x cos x — 3sin 2x = 2cos 2x cos x — 3cos 2x 

= 2sin 2x cos x — 3sin 2x — 2cos 2x cos x + 3cos 2x = 0 

= 2cos x (sin 2x — cos 2x) — 3(sin 2x — cos 2x) = 0 

= (sin 2x — cos 2x)(2cos x — 3) = 0 

=> cos x = 3/2 or sin 2x = cos 2x 

As cos x € [-1,1] 

Hence, no value of x exists for which cos x = 3/2 

Therefore, sin 2x = cos 2x 

=> tan 2x = 1 = tan 7/4 

We know solution of tan x = tan a is given by, 

X=nt+a,nEZ 

Therefore, 2x = nz + (7/4) 

>x=n7/24+(n/8),nEZ 


29. Find the general solution of the equation (V3 — 1) cos 0 + (V3 + 1) sin 0 = 2 
[Hint: Put V3 —1=r sin a, V3 +1=r cos a which gives tan a = tan((7/4) — (77/6)) a = 2/12] 
Solution: 

Let, r sina = V3 —1 andr cosa = V3 + 1 

Therefore, r = V{(V3 — 1)? + (V3 + 1)?} = V8 = 2V2 

And, tan a = (V3 — 1)/ (V3 +1) 

Therefore, r(sina cos 8 + cosa sin 0) = 2 

=r sin (0+a) = 2 

=> sin (0+a) = 1/V2 

=> sin (0+a) = sin (7/4) 

=> 0+a=na+(-—1)" (7/4), n EZ 

=> 0=nr+ (- 1)" (W/4) -(a/12), n EZ 


OBJECTIVE TYPE QUESTIONS 


30. If sin 6 + cosec 0 = 2, then sin70 + cosec’0 is equal to 


C.2 

D. None of these 

Solution: 
C.2 
Explanation: 
According to the question, 
sin 8 + cosec 0 = 2 
Squaring LHS and RHS, 
We get, 
= (sin 0 + cosec 0)* = 2? 
= sin’0 + cosec*0 + 2 sin 0 cosec 0 = 4 


= sin?0 + cosec’0 + 2 sin 8 (1/sin)@ = 4 
= sin’0 + cosec’@ +2 =4 

= sin?0 + cosec’@ = 2 

Thus, option (C) 2 1s the correct answer. 


31. If f(x) = cos?x + sec’x, then 
A. f(x) < 1 
B. f(x) = 1 
C. 2 < f(x) <1 
D. f(x) = 2 
|Hint: A.M > G.M.] 
Solution: 
D. f(x) = 2 
Explanation: 
According to the question, 
We have, f(x) = cos’x + sec”x 
We know that, A.M > G.M. 
cos*x +sec*x 


2 
cos*x + sec?x 
$< —_—_——— 

2 


cos“x + sec*x 
=> a oe CUS 
2 
=> cos0’x + sec’x > 2 
=> f(x) =2 
Thus, option (D) f(x) => 2 is the correct answer. 


‘cos“xsec2x 


32. If tan 6 = 1/2 and tan 6 = 1/3, then the value of 6 + 9 is 
A. 71/6 
B. a 
C. 0 
D. 7/4 
Solution: 
D. 1/4 


Explanation: ~ 
According to the question, 


tan 6 = - and tand = - 
We know that, 


" tan @ + tand 
tan(6+ @) = ———___ 
1 — tan Stand 
i a | 5 
__2*3 _6_, 
2° 3 6 


= tan(6+ o) = tan 


Thus, option (D) 2/4 is the correct answer. 


33. Which of the following is not correct? 

A. sin 8 =— 1/5 

B. cos 8 = 1 

C. sec 8 = 1% 

D. tan 0 = 20 

Solution: 
C. sec 0 = '2 
Explanation: 
According to the question, 
We know that, 
a) sin 9 =— 1/5 1s correct since Sin 0 € [-1,1] 
b) cos 8 = 1 is correct since Cos 0 € [-1,1] 
c)secO0=% 
= (1/cos 0) =% 
=>cos 90=2 1s incorrect since Cos 0 € [-1,1] 
d) tan 8 = 20 1s correct since tan 0 € R. 
Thus, option (C) sec 0 = 2 is the correct answer. 


34. The value of tan 1° tan 2° tan 3°... tan 89° is 


D. Not defined 

Solution: 
B. 1 
Explanation: 
According to the question, 
tan 1° tan 2° tan 3°... tan 89° 
= tan 1° tan 2° ... tan 45° tan (90-44°) tan(90-43°)...tan (90-1°) 
= tan 1°tan 2° ... tan 45°cot 44°cot 43°...cot 1° [tan (90-9)=cot 0] 
= tan 1° cot 1° tan 2° cot 2°...tan45°... tan 89° cot 89° 
=l.1...1=1 
Thus, option (B) | is the correct answer. 


35. The value of (1 — tan715°)/(1 + tan?15°) is 


Solution: 
C. 3/2 
Explanation: 
According to the question, 
Let 8 = 15° > 20 = 30° 
Now, since we know that, 


— 1—tan*6 
os20 = ——— 
1+ tan? 0 

- 1 —tan* 15° 

= cos30° = ———__——_ 

1 + tan? 15° 


V3 1-—tan?15° 
=> — = 
Z 1 + tan? 15° 
Thus, option (C) V3/2 is the correct answer. 


36. The value of cos 1° cos 2° cos 3°... cos 179° is 
A. 1/V2 
B. 0 
C.1 
D. -1 
Solution: 
B. 0 
Explanation: 
According to the question, 
Since cos90° =0 
We get, 
= cos 1° cos 2° cos 3°... cos90°... cos 179° = 0 
Thus, option (B) 0 is the correct answer. 


37. If tan 0 = 3 and 0 lies in third quadrant, then the value of sin 0 is 
A. 1/V10 
B. — 1/V10 
C. — 3/V10 
D. 3/V10 
Solution: 
C.—3/V10 
Explanation: 
According to the question, 
Given that, tan @ = 3 and 0 lies in third quadrant 
=> cot 0= 1/3 


We know that, 
Cosec’0 = 1+cot70 


1+(t) =1+3-4 
7 3/ "— 9 9 
= sin* 8} = — 
10 
3 
= sin 8 = +—— 
10 
3 
= sin 8 = ——— , since 6 lies in third quadrant. 
Vi0 : 


Thus, option (C) — 3/V10 is the correct answer. 


38. The value of tan 75°— cot 75° is equal to 
A. 2v3 
B. 2+ v3 
C.2-73 
D. 1 
Solution: 
A. 2V3 
Explanation: 
According to the question, 
We have, 
tan 75°— cot 75° 
sin75°  cos75° 
cos/75° = sin75° 
sin* 75° — cos* 75° 
cos75°sin75° 
2(sin* 75° — cos*75°) 
2cos75°sin75° 
—2co0s150° 
sini50° 
-2cot150° 
-2 cot (180°-30°) 
=2cot30° 7 Fy) 
=2V3 | 
Thus, option (A) 2V3 is the correct answer. 
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